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The downstream slope of the dam is about 1.5H:1V, which is con-
siderably steeper than that of similar dams designed in accordance
with modern standards of practice. Therefore, it is recommended
that a stability investigation of. the embankment, with particular
attention to the steepness of the downstream slope, be started within
6 months after receipt of this report by the Owner. Any necessary
renedial worle should be completed within 18 months after receipt of
this report ‘Py the Owner. The iInvestigation and the design and con-
struction oh§ervation of any remedial work should be done by a qual-
ifiﬁg, regis¥ered professional engineer.
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’ _Hydrologic and hydraulic analysis indicates that the PMF
overtops the embankment. The 1/2 PMF, however, does not overtop
the embankment. Therefore, in accordance with Corps of Engineers'
screening criteria for rev1ew of spillway adequacy, spillway capacity
is considered "'inadequate'', but not seriously lnadequate.l
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase 1
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The

purpose of a Phase 1 Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon avail-
able data and visual inspectiong. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can these conditions
be prevented or corrected.

" Phase 1 Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the es-
tablished Guidelines, the Spillway Test Flood is based on the
estimated ""Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves
as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to ex-
isting fences and rallings and other items which may be needed
to minimize trespass and provide greater security for the fa-
cility and safety to the public. An evaluation of the project
for compliance with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No.: NY 00186 -

‘Name of Dam: Ilion Reservoir No. 1 Dam

State Located: New York

County: Herkimer ) i
Municiéality: Town of German Flatts }
Watershed: Mohawk River Bas’n t
Stream: Offstream of tributary of Steele Creek

Date of Inspection: June 4, 1981 |

ASSESSMENT

Examination of available documents and visual inspection of the
dam did not reveal conditions which constitute an immediate hazard
to human life or property. However, the dam has some deficiencies
which require further investigation and remedial work.

The downstream slope of the dam is about 1.5H:1V, which is con-
siderably steeper than that of similar dams designed in accordance
with modern standards of practice. Therefore, it is recommended
that a stability investigation of the embankment, with particular
attention to the steepness of the downstream slope, bhe started within
6 months after receipt of this report by the Owner. Any necessary
remedial work should be completed within 18 months after receipt of
this report by the Owner. The investigation and the design and con-
struction observation of any remedial work should be done by a qual-
ified, registered professional engineer.

Hydrologic and hydraulic analysis indicates that the PMI
overtops the embankment. The 1/2 PMF, however, does not overtop
the embankment. Therefore, in accordance with Corps of Engineers'
screening criteria for review of spillway adequacy, spillway capacity
is considered 'inadequate'', but not seriously inadequate.

Because of other deficiencies, the following additional investi-
gations should be started within 6 months after receipt of this report
by the Owner. The investigations should be performed by a qualified,
registered professional engineer.




1) Investigate the seepage at the downstream toe of the dam.

2) Investigate the cracked and displaced condition of the
retaining wall at the downstream toe of the dam.

— -
i i P NEE—

Any remedial work deemed necessary as a result of these inves- [
tigations should be completed within 18 months after receipt of this
report by the Owner. A qualified, registered professional engineer
should design and observe the construction of any necessary remedial
work.

The following remedial work should be completed by the Owner
within 12 months after his receipt of this report. Where engineer-
ing assistance 1s indicated, the Owner should engage a qualified,
registered professional engineer. Assistance by such an engineer
may also be useful for some of the other work.

SRpS

1) Institute a program to visually inspect - not just
casually look at - the dam and its appurtenances at
least once a month.

2) Repair the deteriorated spillway outlet structure and
repair the lesser deterioration of some of the stone
masonry on the spillway structure itself.

3) Remove trees, brush, and their root systems from the
slopes of the embankment and to a distance of 20 feet
downstream from the toe in accordance with specifications
and field observation of the work by an engineer. Fill
resulting holes with properly selected, compacted fill.
Continue to keep these same areas and the crest of the
dam clear by cutting, mowing, and cleanup at least
annually. .

-4) Backfill animal burrows on the slopes of the embankment
with properly selected, compacted fill.

5) Prepare written routine operation and maintenance pro-
cedures for the dam and its appurtenances.

6) Institute a program of comprehensive technical inspection
of the dam and its appurtenances by an engineer on a
periodic basis of at least once every two years.

7) Develop an emergency action plan outlining action to be
taken to minimize the dov stream effects of an emergency,
together with an effective warning system.

vi
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Overview Photo - llion Reservoir No. 1 Dam from upstream - 6/4/81
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

NAME OF DAM: 1ILION RESERVOIR NO. 1 DAM, ID NO. NY 00186

SECTION 1

PROJECT INFORMATION

1.1 GENERAL

a. Authority

The National Dam Inspection Act, Public Law 92-367,
August 8, 1972, authorized the Secretary of the Army through the
Corps of Engineers to initiate a national program of dam inspection
throughout the United States. The New York District of the Corps
of Engineers has been assigned the responsibility of supervising
the inspection of dams within New York State. C. T. Male Associ-
ates, P.C., has been retained by the New York District to inspect
and report on selected dams in the State of New York. Authori-
zation and notice to proceed was issued to C. T. Male Associates,
P.C., under a letter from Michael A. Jezior, LTC, Corps of
Engineers. Contract No. DACW51-81-C-0014 has been assigned by
the Corps of Engineers for this work.

b. Purpose of Inspection

The purpose of the inspection program is to perform tech-
nical inspection and evaluation of non-Federal dams to identify con-
ditions which threaten-:the public, and thus permit correction in
a timely manner by non-Federal interests.

1.2 DESCRIPTION OF PROJECT

a. Location

The dam is located offstream of an unnamed tributary of
Steele Creek about 1.7 miles southwest of the Village of Ilion.
The dam at its maximum section is at Latitude 42 degrees - 59.6
minutes Morth, Longitude 75 degrees - 3.3 minutes West.

Access to the dam is from Interstate 90 (New York State
Thruway) to the north, then west via State Route 55 to the Village
of Ilion, then south from Ilion via State Route 51 to Spinnerville
Gulf Road (County Route 15), then south via Elizabethtown Road
(County Route 105) to the dam. The dam and reservoir are located
on the west side of the road (see Vicinity Map, and Drainage Area
Map Appendix C-5).

1-1




The official name of the dam is Ilion Reservoir No. 1
Dam and the official name of the impoundment is Ilion Reservoir
No. 1.

b. Description of Dam and Appurtenances

Ilion Reservoir No. 1 Dam is an earthen embankment about
40 feet high, 270 feet long, and 12 feet wide at the crest, with
upstream and downstream slopes of 2H:1V and 1.5H:1V, respectively.
There is hand-placed riprap on the upstream slope up to an elevation
about 2 feet above reservoir level. Available design drawings in-
dicate that the dam has a stone masonry core wall and puddle core,
and that the embankment consists of '"fine selected material' on
the upstream side and 'coarse material' on the downstream side.
Both abutments appear to be soil and there are no outcrops of bed-
rock in the vicinity of the dam.

There is a low earth dike, about 5 feet high and 30 feet
long, in a saddle on the perimeter of the reservoir near the right
abutment of the dam. The dike has a crest width of about 12 feet
and upstream and downstream slopes of about 2H:1V. The top of dike
is about at the same elevation as the top of dam.

The dam has an overflow spillway located on the shore of
the reservoir near the right abutment. The spillway consists of
a 5-foot-wide by 1l-foot-high opening into a stone masonry and
concrete vault with a slate slab on top. A culvert of unknown size
exits the structure and runs about 300 feet down a steep slope to
a stone masonry outlet structure. The outlet structure is located
next to a ditch which runs along Elizabethtown Road.

The dam has two 16-inch-diameter cast iron pipes which
exit from the toe of the dam. One of these pipes is an outlet
pipe and the other is a blowoff. There are two valves on the
outlet pipe, one located on the downstream slope in a valve box
and another located downstream of the dam in a concrete vault with
a manhole cover. The outlet pipe runs to the filter plant where
it connects with a raw water supply main. The blowoff discharges
into the bottom level of the filter plant control building. The
valve on the blowoff is located here, with the operating handwheel
for the valve located on the top floor of the filter plant control
building.

The incoming supply line to the reservoir consists of a
10-fnch pipe from Ilion Reservoir No. 2 which connects to an 8-
dnch pipe from Ilion Reservoir No. 3. Flow in this line can be
&ontrolled by 3 valves in series on the pipe near the reservoir.
Flow into the pipe can also be controlled with valves at the
Wpstream reservoirs.
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c. Size Classification

In accordance with Recommended Guidelines (Reference 1),
Ilion Reservoir No. 1 Dam is classified as "intermediate' in size |
because its height is about 40 feet (within the 40 to 100-foot
range) . The maximum storage capacity at top of dam is 63 acre-feet.

d. Hazard Classification

In accordance with Recommended Guidelines (Reference 1),
Ilion Reservoir No. 1 Dam is classified as having a "high' hazard
potential. This is because it is judged that failure of the dam
would significantly increase flows downstream which could cause loss
of more than a few human lives and appreciable property damage. Down-
stream development that could be damaged or destroyed by a dam failure
includes: the water filtration plant with its various buildings lo-
cated immediately downstream; portions of Spinnerville Gulf Road
(County Route 15) and State Route 51; and the hamlet of South Ilion,
with many dwellings, through which the unnamed tributary of Steele
Creek runs about 1800 feet downstream of the dam (vertical drop from
the dam to the hamlet is about 200 feet).

e. Ownership

The dam was originally constructed for the present owner
in 1893. The dam and reservoir are owned by:

Village of Ilion Board of Water Commissioners
P.0. Box 330

Morgan Street

Ilion, NY 13357

Attn: Charles R. Baker, Water Superintendent
(315) 895-7711

£. Operator

Day-to-day operation of the dam is the responsibility of
the Village Water Department. The heads of the department are the
following:

Charles R. Baker, Water Superintendent
Edward C. Allston, Assistant Water Superintendent
(same address and phone as Owner above, for both)

Also, the Filter Plant Operator, Michael McCormack, (315)
894-9144, operates the reservoir appurtenances.

g. Purpose

The dam was originally constructed as a raw water supply
impoundment for the Village of Ilion. It 1is still used for this
purpose.




75' h. Design and Construction History

The dam was designed in 1891 and 1892 for the Village
of Ilion. The designer was the Stanwix Engineering Company, Rome,
New York, which is no longer in business. Data concerning the
original design can be found in Appendices F2, F3, and G. The dam
was constructed by a Mr. J. J. Rumsey of Fostoria, Ohio, whose
business status is unknown.

There is no knowledge or record of any other construc-
tion, modification, or major repair of the dam. Refer to Section 2 j
of this report, as well as to the Engineering Data Checklist in
Appendix F2, for a complete discussion of the design and construction
l history. Selected plans and other engineering data are included in b
Appendices F3 and G.

e B |

i. Normal Operating Procedures

The Filter Plant Operator records the water level several times

daily and the dam appurtenances are operated frequently. All of

the valves on the outlet pipe at the dam are normally open and

the blowoff is usually closed. Normal pool level is about one |
foot below the spillway crest. The raw water supply pipe to the :
reservoir is normally open. '

The water filtration plant is located at the dam site. ;
l
|

1.3 PERTINENT DATA

a. Drainage Area (acres) 35.6

b. Discharge at Dam Site (cfs)

Spillway (W.S. at top of dam) 42
Outlet Pipe (maximum flow to filter plant) Y15
Blowoff (normally closed - estimated potential

w/W.S. at Spillway Crest) 40
Maximum Known Flood Unknown

c. Elevation (feet - NGVD)
AIT elevations are based on elevations provided by
the Owner (see Appendix F3-11) and from plans in Appendix G. They
are assumed to be in feet above mean sea level NGVD (National Geo-
detic Vertical Datum of 1929). The elevations appear consistent
with current USGS mapping.

Top of Dam 732
Design High Water Unknown
Spillway Crest 728.5
Normal Pool 727.5
Entrance Invert of Outlet Pipe 700 +
Entrance Invert of Blowoff 693 +

1-4
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Gelasiacios L2 - Boaeoea T
75' d. Reservoir Length (feet) - at spillway crest 400+
e. Reservoir Surface Area (acres)
Top of Dam : 3.5+
' Spillway Crest a 2.7+
Normal Pool 23T
' f. Reservoir Storage (acre-feet)
Top of Dam 63
Spillway Crest ' 50
] Normal Pool 46
g. Dam Dike

Type - Earthen embankment. Earthen embankment.

Length - About 270 feet. About 30 feet.

Height -~ About 40 feet. About 5 feet.

Top Width - About 12 feet. About 12 feet.

Side Slopes - Upstream -

About 2H:1V. About 2H:1V.
Downstream - About 1.5H:1V.. About 2H:1V.

Zoning -~ "Fine selected . Unknown.

material' in upstream half
of embankment; 'coarse
matcrial' in downstream
half of embankment.

Impervious Core - Stone Unknown.

masonry core wall, with
"puddle'" against the up-
stream side of the wall.
Cutoff - Stone masonry core Unknown.
wall and puddle core extend
5 feet below original ground
surface.
Grout Curtain - Unknown. Unknown.
h. Spillway
Type - 5-foot-wide by 1l-foot-high overflow opening into
stone masonry vault with a discharge culvert from
it of unknown size.

Length of Weir - 5 feet.

Upstream Channel - Reservoir immediately upstream of over-
flow. Normal water level is one foot
below overflow crest.

Downstream Channel - Culvert of unknown size from vault,
about 300 feet down steep slope to
stone masonry outlet structure at
ditch near road.

i. Outlet Works

1) Outlet Pipe
Size - 16-inch diameter.
Description - Cast iron pipe from reservoir to
filter plant.

Control - Valve in valve box on downstream slope and
valve downstream of dam in concrete vault.

1-5




2)

Blowoff

Size - 16-inch diameter.

Description - Cast iron pipe from reservoir dis-
charging into bottom of filter plant
control building.

Control - Valve in bottom of filter plant control

building with handwheel control on upper
level of building.
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SECTION 2
ENGINEERING DATA

2.1 DESIGN DATA

a. Geology

There was no geologic information available in the data
for this site. The following information was obtained from current
geologic maps and publications for this region (References 26 and
27), as well as from the site visit.

. Ilion Reservoir No. 1 Dam is located in the southern New
York Section of the Appalachian Plateaus Province and lies on the
northern slope of the dissected plateaus of that province. Bedrock
in the vicinity of the reservoir consists of shales and siltstones
of Upper Ordovician age. No maps are available showing the sur-
ficial geology.

b. Subsurface Investigations

No records of subsurface investigations are available
for this dam site.

cl Dam and Appurtenances

The dam was designed in 1891 and 1892 by the Stanwix
Engineering Company, Rome, New York, which is no longer in business.
Some drawings concerning the original design can be found as Appen-
dices G-1 to G-6.

Available design drawings call for a stone masonry core
wall extending about 5 feet into the original ground with ''puddle"
about 5 feet wide against the upstream side of the core wall. The
embankment material upstream of the puddle is described on the
drawings as '"fine selected material," and the embankment material
downstream of the core wall is described as 'coarse material."

2.2 CONSTRUCTION HISTORY

a. Initial Construction

The dam was constructed in 1892 and 1893 by J. J. Rumsey
of Fostoria, Ohio, whose present business status is unknown. No
records concerning the actual construction of the dam are known to
exist.

A brief review of the construction history, as can be

determined from the available data and the Owner, can be found on
Appendix F2-2.
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bl Modifications, Repairs, and Maintenance

There is no knowledge or record of any reconstruction,
modification, or major repair of the dam. Some of the appurtenances
are, however, different than some appearing on the original design
drawings (see Appendices G-1 & G-3).

c. Pending Remedial Work

There are no known plans for any remedial work at the dam.

2.3 OPERATION RECORD

a. Inspections

There is no known record of inspection of the dam by the
Owner.

The only inspection report found for the dam was one done
by the NYS-DEC, dated October 19, 1971 (see Appendix F3-1). The
report indicated that the dam was in satisfactory condition and
received routine maintenance.

b. Per formance Observations

Other than the observations made in the one inspection
report found (see Appendix F3-1), there are no other known records
of performance observations.

C. Water Levels and Discharges

The Filter Plant Operator checks and records the reservoir
level several times each day in the plant daily log book. The daily
log book has been kept for many years. Rainfall is measured from
the period of April to November at the reservoir. The measurements
are taken by the Filter Plant Operator and are available from 1948
to the present.

d. Past Floods and Previous Failures

There are no known past floods at or previous failures of
the dam.

2.4 EVALUATION

a. Availability

As listed on Appendix Fl, various engineering data and
records are available in the files of the Owner and the Dam Safety
Section of the NYS-DEC. This data was reviewed, and copies of
the records significant to the dam are included in chronological




order in Appendices F3 and G. Appendix F2, Checklist for General
Engineering Data and Interview with Dam Owner, also contains per-
tinent engineering information.

b. Adequacy

Available data consisted of some design/construction
drawings, an inspection report, and data from the Owner on the dam
and its history. Such data as design calculations, specifications,
complete design drawings, record drawings, complete data on foun-
dation and embankment soils, and operation and performance data
were not available. The lack of such in-depth engineering data
does not permit a comprehensive review. Therefore, the available
data was not adequate by itself to permit an assessment of the

dam.

B4 Validity

It is not possible to determine on the basis of the visual
inspection alone whether the embankment section was built in accor-
dance with the design drawings. The elevation of the top of the dam
is about 1/2 a foot higher than the elevation for top of dam shown
on Appendix G-4. The design drawings (see Appendix G-1, G-3 and
G-4) also show some appurtenances which are different than some
which presently exist.

2-3




SECTION 3
VISUAL INSPECTION

3.1 FINDINGS
' a. General

Ilion Reservoir No. 1 Dam was inspected on June 4, 1981.
The inspection party (see Appendix B-1) was accompanied by: Mr.
Charles Baker, Water Superintendent; Mr. Edward Allston, Assistant
Superintendent; and Mr. Michael McCormack, Filter Plant Operator,
all representing the Owner. The weather was cloudy and warm.
The water surface was about 1.4 feet below the spillway crest, or
at about EL 727.1, at the time of the inspection. The Visual In-
spection Checklist is included as Appendix B, while selected photos
taken during the inspection are included as Appendix A and as the
Overview Photo at the beginning of this report. Appendix A-1 is
a photo index map.

b. Dam and Dike

1) Dam
There were no major sloughs or slides evident on
the embankment.

Crest - The crest of the dam is covered with grass
which is kept mowed (see Photo A-2A). Many tree roots extend across
the top of the crest, from trees on the downstream slope to the
upstream side of the crest (see Photo A-2B). The crest appears to
be well maintained and-shows no signs of settlement, cracking, or
horizontal movement.

Upstream Slope - The upstream slope of the dam is
covered with handplaced riprap up to an elevation about 2 feet above
the water surface in the reservoir, and the riprap is in good con-
dition. Above the riprap, the upstream slope is covered with grass
which is kept mowed (see Photo A-3A).

Downstream Slope - The downstream slope of the dam
is about 1.5H:1V, which, for a dam of this height (about 40 feet)
is considerably steeper than that of similar dams designed in accor-
dance with modern standards of practice. No evidence of creep or
sloughing of the slope was observed. The downstream slope is covered
with large evergreen trees up to about 18 inches in diameter (see
Photos A-3B and A-4A). There are many small (2 to 3-inch-diameter)
animal burrows on the downstream slope and one large burrow at Sta
1480 about 10 feet below the crest of the dam. At the downstream
toe of the dam, in the deepest section of the valley, where the
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78' toe of the embankment is retained by a stone masonry and concrete
retaining wall, there is a soft, wet area with some standing water
next to the base of the retaining wall. This retaining wall is

l cracked in several places and displaced downstream (see Photo A-4B).

Abutments - Both abutments of the dam appear to
consist of soil. No bedrock outcrops were observed in the vicinity
‘ of the dam. Trees are growing on the contact between the downstream
slope of the dam and the left abutment. Along the contact between
. the downstream slope and the right abutment, trees are growing on
! the downstream slope and grass, which is kept mowed, is growing on
the abutment itself (see Photo A-5A).

2) Dike

3 On the south side of the reservoir, near the right
abutment of the dam, there is a low dike built across a saddle

in the reservoir perimeter (see Photo A-5B). The dike is covered
with grass, which is kept mowed, and appears to be in good condition.
The upstream slope of the dike is riprapped up to an elevation about
2 feet above the level of water in the reservoir.

c. Appurtenant Structures

1) Reservoir Supply Line

The incoming supply line to the reservoir consists
of a 10-inch pipe from Ilion Reservoir No. 2 which connects with
an 8-inch pipe from Ilion Reservoir No. 3. This supply pipe was
not observable. The Owner, however, indicated that the line is
regularly used and that all of the valves on it are operable.

2) Outlet Pipe and Blowoff

The 16-inch cast iron outlet pipe from the dam dis-
charges at the filter plant. The outlet pipe is controlled by 2
valves, one in a valve box on the slope (see Photo A-7A) and another
in a concrete vault downstream of the dam (see Photos A-6A and A-6B).
The valve on the dam slope does not close fully and is only oper-
ated every 2 or 3 years. The valve in the vault is well maintained
and operable. The vault itself is also in good condition. The
only portion of the outlet pipe observable is the portion through
the vault and it appears to be in good condition.

l Only the downstream end of the blowoff and the valve
on the blowoff, both located in the lower level of the filter plant
control building (see Photo A-7B), were observable. The building is
in good condition, with some sediment deposited in the bottom due to
the operation of the blowoff. The handwheel on the valve is located
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on the top floor of the filter plant control building, is used
regularly, and is in good condition (see Photo A-8A). The valve
and downstream end of the pipe are rusted but still function
adequately (see Photos A-8B and A-9A).

3) Spillway

The only parts of the spillway observable were the
upstream wall of the stone masonry and concrete vault with the
overflow opening (see Photo A-9B) and the downstream stone masonry
spillway outlet structure (see Photo A-10A). The culvert between
these structures was not observable. The upstream vault wall is
eroding at the waterline and there is leakage into the vault
through the stone masonry. The spillway outlet structure is
falling apart. The stone masonry is displaced and many joints
are loose.

d. Reservoir Area

A minor amount of organic silty soil is washing into
the reservoir from the adjacent slope at the northwest corner of
the reservoir, but there is no evidence of significant sedimentation
in the reservoir or of slope stability problems around the peri-
meter of the reservoir. Photo A-10B shows the reservoir, as well
as the aerator structure in the reservoir.

e. Downstream Channel

The spillway from the reservoir discharges through a
buried pipe, into a ditch along Elizabethtown Road in Spinnerville
Gulf. This gulf is parallel to the small valley on which the dam
is located. There is no channel in which water flows downstream
of the dam itself. 1In the deep section of the valley downstream
of the dam, there are several water treatment structures and the
ground is covered with grass winich is kept mowed. No evidence of
seepage was observed downstream of the soft, wet area immediately
next to the toe of the dam.

3.2 EVALUATION

Many large trees growing on the downstream slope and on the
left abutment of the dam could lead to seepage problems and internal
erosion (piping) of the embankment if any of the trees blow over
and pull out their roots or if any of the trees die and their roots
rot.

The downstream slope of the dam is steeper than that of similar
dams designed in accordance with modern standards of practice and
should be evaluated to determine whether it has an adequate factor
of safety against failure.
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A wet, soft area with standing water near the downstream toe
of the dam may indicate a seepage problem which would adversely
affect the stability of the dam if not remedied.

The cracked and displaced retaining wall at the downstream toe
of the dam is a cause for concern.

Animal burrows on the downstream slope, depending on how deep
they extend into the embankment, could become a focus of seepage
and piping.

The deteriorated spillway outlet structure could collapse and
restrict spillway discharge flows. Also, the deterioration of some
of the stone masonry on the spillway structure itself could, in time,
seriously weaken the structure if allowed to continue.

3-4
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l 781 SECTION 4
i ' OPERATION AND MAINTENANCE PROCEDURES
4.1 OPERATION PROCEDURES
‘ There are no written operation procedures for the dam.

] ) Ilion Reservoir No. 1 is used as part of the puklic water
supply for the Village of Ilion. The valves on the outlet pipe
are normally open and the valve on the blowoff is normally closed.
Normal pool level is usually about at EL 727.5 or about a foot
below the spillway crest. The raw water supply pipe to the reser-
voir is normally open. Reservoir levels are adjusted daily as
water is treated and enters the Village distribution system. The
maximum daily outflow from the reservoir is reported to be about
1.0 mgd (about 1.5 cfs).

At the time of the inspection the reservoir level was about
1.4 feet below the spillway crest.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

There are no written maintenance procedures for the dam.

The microstrainer building and office of the water treatment
plant is located adjacent to the right abutment of the dam and is
manned daily. The Filter Plant Operator checks the reservoir level
visually several times daily and records the level in the daily
log. The dam crest, dike, and areas immediately around the reser-
voir are mowed on a regular basis. The riprap around the reservoir
is regularly cleaned of brush.

Prior to winter the reservoir is drawn down about a foot by
opening the blowoff and closing off the supply pipe to the reservoir.
The reservoir is drawn down to prevent ice damage to the riprap.

The reservoir is refilled to its normal level each spring.

The blowoff is used regularly to control sediment deposition
in ‘the reservoir. In the spring the water level is allowed to rise
to about 1 inch over the spillway crest so that the debris on the
reservoir surface can be skimmed off.

The valves on the supply line to the reservoir are used regu-
larly. The valve on the outlet pipe, nearest the dam, does not close
completely and is only operated every two or three years. The valve

i on the outlet pipe in the concrete vault is exercised at least once
a month.
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4.3 EMERGENCY ACTION PLAN AND WARNING SYSTEM

There is no emergency action plan and warning system for the
dam.

4.4 EVALUATION

Maintenance of the dam and appurtenances is generally satis-
factory. However, the problems associated with conditions near the
downstream toe (wet area and displaced retaining wall at toe) and
the growth of trees on the dam should be remedied. The operation

and maintenance procedures should be organized in writing for ready
reference.

The Owner should develop an emergency action plan outlining
action to be taken to minimize the downstream effects of an emer-
gency, together with an effective warning system.

4-2
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SECTION 5

HYDRAULICS AND HYDROLOGY

: 5.1 PRAINAGE AREA CHARACTERISTICS

l lion Reservoir No. 1 and its dam are located about 400
feet offstream of an unnamed tributary of Steele Creek. Steele

) Creek flows to the north and discharges into the Mohawk River
about 2 miles from the dam site. ‘ .

The total drainage at the dam is only 0.06 square miles

(38.1 acres), of which about 7% (2.5 acres) is actual reservoir
surface at the normal pool elevation, one foot below the spillway
crest. The topography of the drainage area is characterized by
slopes of from 107 to 20%. Elevations in the drainage area vary
from EL 727.5 to EL 920. (See Appendices C-5 and C-6).

5.2 ANALYSIS CRITERIA

The U.S. Army Corps of Engineers Hydrologic Engineering
Center's Program HEC-1 DB (Reference 3) was used to develop the
test flood hydrology and perform the reservoir routing.

The purpose of this analysis was to evaluate the dam and

spillway with respect to their surcharge storage and spillway

‘ capacity. Accordingly, it was assumed that the water surface
| was at the normal pool level, EL 727.5, which is about one foot

below the spillway crest, at the start of the flood routing. The
Filter Plant Operator maintains reservoir levels at or below EL
727.5 at all times by controlling inflow to and outflow from the
reservoir. It was assumed that the supply pipe to the reservoir
and the outlet pipe and blowoff from it were closed, since their
capacities are small and all can be controlled by Water Department
personnel.

If the 10-inch supply pipe was assumed open throughout the
flood, it is considered that its inflow would be more than matched
by outflow through the 16-inch outlet pipe. Also, the 16-inch

| blowoff could be operated to provide additional discharge capacity
in an emergency. Therefore, the result would be even better than

for the completely closed condition of the supply and outlet works
as modeled.

A constant base flow of 2 cfs per square mile was chosen
to represent average conditions in the drainage area and was in-
putted into the program for all subareas.

512 The index PMP (probable maximum precipitation) inputted to
p g the HEC-1 DB program was 19.2 inches for a 24-hour duration all-
season storm over a 200-square-mile basin, according to HMR 33

5-1
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(Reference 4). Maximum 6-hour, 12-hour, 24-hour, and 48-hour
precipitation for the actual size of the drainage area (same for

10 square miles or less) were inputted to the program as percen-
tages of the index PMP in accordance with HMR 33. A storm reduction
coefficient was then applied internally by the program in order to
transpose or center the storm over the actual total drainage area.
Thus, the corrected 48-hour PMP for the actual total drainage

area became 21.8 inches. All rainfall was distributed using the
Standard Project Storm arrangement embedded in the program.

Appendix C-7 summarizes the subarea, loss rate, and unit hydro-
graph data inputted to the program. Only two subareas were used.
Subarea 1 consists of all the drainage area around the reservoir,
and Subarea 2 consists of just the reservoir surface. For the
land in Subarea 1, loss rates were assumed to be 1.0 inch initially
and a constant 0.1 inch per hour thereafter. Snyder unit hydro-
graph parameters were chosen for average conditions. A conservative
standard lag time was computed. The program uses the inputted lag
time and Snyder peaking coefficient to solve by iteration for approx-
imate Clark coefficients which are then used to calculate the runoff
hydrograph. )

For the reservoir surface making up Subarea 2, loss rates
were set to zero so that rainfall would equal rainfall excess, or
runoff. Assuming no delay in the rainfall/runoff response, a con-
stant unit hydrograph for a rainfall duration equal to the HEC-1
DB calculation interval was developed per Appendix C-7 and inputted
to the program.

The floods selected for analysis were the PMF (probable maximum
flood) and 1/2 PMF. Floods as ratios of the PMF (e.g., 1/2 PMF)
were taken as ratios of runoff, not of precipitation. Peak inflow
for the PMF is about 211 cfs or 3,517 csm (cfs per square mile).
Peak outflow is reduced slightly by reservoir routing to about
209 cfs (3,483 csm). For 1%2 PMF the peak inflow is about 106 cfs
(1,767 csm) and the routed peak outflow is about 41 cfs (683 csm).

5.3 RESERVOIR CAPACITY

Storage capacity data for the reservoir was developed using
USGS contour mapping (see Appendix C-5) and a known capacity at
normal pool, EL 727.5, of 46 acre-feet (15 million gallons, see
Appendix F3-5). Area measurements inside contour elevations were
obtained from the USGS mapping, and the capacity of the reservoir
at various elevations was then computed by hand using the method
of conic sections. The computations appear on Appendix C-6.

At the spillway crest, EL 728.5, the reservoir has a capacity
of 50 acre-feet. At the top of dam, EL 732, the reservoir has a
capacity of 63 acre-feet. Surcharge storage between the spillway
crest and top of dam amounts to 13 acre-feet, or about 4.1 inches
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of runoff from the 38.1-acre drainage area. Therefore, the reser-
voir has some capacity to attenuate peak inflow.

5.4 SPILLWAY CAPACITY

The dam has a 5-foot-wide by 1l-foot-high inlet opening to
a vault on the upstream end of a long culvert which discharges
to a ditch about 300 feet from the right abutment of the dam.

The discharge capacity of the spillway was taken to be the
capacity of the inlet opening of the vault on the upstream end
of the culvert. The inlet opening of the spillway was assumed
to act as a sharp-crested weir for depths of flow less than or
equal to one foot and as an orifice for depths of flow greater
than one foot. The spillway discharge computations are presented
on Appendix C-8. With water 3.5 feet over the crest of the spill-
Zgy (i.e., water level at top of dam) the spillway discharges about

cfs.

For the service spillway crest at EL 728.5 and the top of dam
at EL 732, total discharge computations are summarized on Appendix
C-9. Total discharge from the dam is the sum of the discharge from
the spillway, plus flow over the dam for the overtopping condition.
As discussed previously in Section 5.2, the supply pipe to and the
outlet "'and blowoff pipes from the reservoir were all assumed to be
closed. The hand-computed discharges for the spillway were inputted
directly to the HEC-1 DB program.

With the reservoir level at the top of dam, EL 732, the total
discharge from the dam is just the capacity of the spillway, or
about 42 cfs.

5.5 FLOODS OF RECORD

-There are no known records of past flood discharges at the dam.

5.6 OVERTOPPING POTENTIAL

The results of the overtopping analysis using the HEC-1 DB
program are summarized in Table 5.1. The overtopping analysis
computer input and output for the PMF and 1/2 PMF are included
starting on Appendix C-10.

As noted from Table 5.1, the PMF overtops the dam by about 0.3
of a foot maximum with duration of overtopping of about 3.3 hours.
The 1/2 PMF does not overtop the dam, but instead results in minimum
freeboard of about 0.1 of a foot. Peak inflows are 211 cfs for the
PMF and 106 cfs for 1/2 PMF. Peak outflow is 209 cfs for the PMF
and is reduced significantly by reservoir routing to 41 cfs for 1/2
PMF. Time to maximum stage, or the time from the start of the 48-
hour storm to peak outflow, is about 40 hours for the PMF and about
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TABLE 5.1

ILION RESERVOIR NO. 1 DAM

OVERTOPPING ANALYSIS

CONDITIONS Total Drainage Area = 0.06 square miles
Start Routing at Normal Pool EL 727.5
Top of Dam EL 732
Total Project Discharge Capacity at Top of Dam = 42 cfs £
due to spillway. Outlet pipe and blowoff assumed closed.
Some values rounded from computed results.

PMF 1/2 PMF (a)
INFLOW
48-hour Rainfall (inches) 21.8 12.8 (b)
48-hour Rainfall Excess ( inches ) (c) 18.2 9.1 (d)
(cfs) 21 106
" Peak Inflow
(csm) 3,517 1,767
OUTFLOW
: (cfs) 209 41
Peak Outflow
(csm) 3,483 683
Time to Peak Outflow (hours) 40.3 42
Maximum Storage (acre-feet) 64 63
Max . W.S. Elevation (feet-NGVD) 732.3 731.9
Minimum Freeboard (feet) overtopped 0.1
Maximum Depth over Dam (feet) 0.3 not overtopped
Duration of Overtopping (hours) 3.3 n/a

(@) One-half of PMF total runoff, including base flow. For PMF base flow = 2 cfs
per square mile = <1 cfs.
(b) Approximation assuming total losses are the same as_for the PMF,
(¢) Rainfall Excess = Rainfall for the Reservoir Surface. For the rest of the drainage area,

losses are assumed to be 1.0 inch initially and 0.1 inch per hour thereafter.
(d) Equal to one-half of PMF value.




42 hours for 1/2 PMF. The peak portion of the inflow and outflow
hydrographs for the PMF and 1/2 PMF are shown by the computer plots
on Appendices C-16 and C-17.

5.7 EVALUATION

The PMF overtops the embankment. The 1/2 PMF, however, does
not overtop the embankment. Therefore, in accordance with Corps
of Engineers' screening criteria for review of spillway adequacy,
spillway capacity is considered ''inadequate", but not seriously

inadequate.
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SECTION 6
STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The following visual observations, which are discussed
in detail in Section 3, are indicative of potential long-term
stability problems at the Ilion Reservoir No. 1 Dam:

1) Steepness of the downstream slope.

2) Trees growing on the downstream slope and left
abutment.

3) Seepage near the downstream toe of the dam.

4) Animal burrows on the downstream slope of the dam.

The downstream slope of the dam is about 1.5H:1V, which is
considerably steeper than the downstream slope of similar dams design-
ed in accordance with modern standards of practice. An analysis of
the stability of the embankment should be made to determine whether
it has an acceptable factor of safety against slope failure.

b. Design and Construction Data

Available drawings (see Appendices G-1 to G-4) indicate that
the design called for a stone masonry core wall extending about 5 feet
into the original ground, ''puddle' about 5 feet wide against the up-
stream side of the core wall, "fine selected material'" in the section
of the embankment upstream of the core wall and puddle, and ''coarse
material' in the section of the embankment downstream of the core
wall. No construction records are available and it is not possible
to determine on the basis of the visual inspection alone whether the
dam was built in conformance with these design drawings.

C. Operating Records

The inspection report dated October 19, 1971 by the NYS-
DEC (see Appendix F3-1) noted the presence of trees on the downstream
slope.

d. Post-Construction Changes

No records of post-construction changes pertinent to struc-
tural stability are available for this dam.

6-1
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e. Seismic Stability

This dam is in Seismic Zone 2. According to the Recom-
mended Guidelines (Reference 1), a seismic stability analysis is
not required.

6.2 STABILITY ANALYSIS

A structural stability analysis is not required because there
are no gravity structures at this dam to analyze.

6-2
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

Visual inspection of Ilion Reservoir No. 1 Dam revealed
the following deficiencies which affect the safety of the dam:

1) Trees growing on the downstream slope and left
abutment.

2) Seepage occurring next to the downstream toe of the
dam.

3) A downstream slope of about 1.5H:1V, which is con-
siderably steeper than that of similar dams designed
in accordance with modern standards of practice and
which may not have an acceptable factor of safety
against failure.

4) Animal burrows on the downstream slope.

5) A cracked and displaced retaining wall at the down-
stream toe of the dam.

6) The deteriorated structural condition of the spillway
outlet structure, as well as lesser deterioration
of the spillway structure itself.

Hydrologic and hydraulic analysis indicates that the PMF
overtops the embankment. The 1/2 PMF, however, does not overtop
the embankment. Therefore, in accordance with Corps of Engineers'
screening criteria for review of spillway adequacy, spillway capacity
is considered "inadequate', but not seriously inadequate.

b. Adequacy of Information

Available information, together with that gathered during
the visual inspection, is considered adequate for this Phase 1
inspection.

C. Need for Additional Investigations

The following detailed engineering investigations should
be performed by a registered professional engineer qualified by
training and experience in the design of dams:
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1) Investigate the stability of the embankment section,
with particular attention to the steepness of the
downstream slope.

2) Investigate the seepage at the downstream toe of
the dam.

3) Investigate the cracked and displaced condition of
the retaining wall at the downstream toe of the dam.

d. Urgency

The investigations recommended above in Section 7.lc should
be started within 6 months after receipt of this Phase I Report by
the Owner.

Any remedial work deemed necessary as a result of these
investigations should be completed within 18 months after receipt
of this report by the Owner.

Measures recommended below in Section 7.2a should be
completed within 12 months after receipt of this report by the Owner.

7.2 RECOMMENDED MEASURES

The following work should be performed by the Owner. Where
engineering assistance is indicated, the Owner snould engage a reg-
istered professional engineer qualified by training and experience
in the design of dams. Assistance by such an engineer may also be
useful for some of the other work.

a. Complete Within 12 Months

1) Institute a program to visually inspect - not just
casually look at -~ the dam and its appurtenances
at least once a month.

2) Repair the deteriorated spillway outlet structure
and repair the lesser deterioration of some of the
stone masonry on the spillway structure itself.

3) Remove trees, brush, and their root systems from the
slopes of the embankment and to a distance of 20 feet
downstream from the toe in accordance with specifi-
cations and field observation of the work by an engineer.
Fill resulting holes with properly selected, compacted
fill. Continue to keep these same areas and the crest
of the dam clear by cutting, mowing, and cleanup at
least annually.

4) Backfill animal burrows on the slopes of the embank-
ment with properly selected, compacted fill.
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5) Prepa;e written routine operation and maintenance
procedures for the dam and its appurtenances.

6) Institute a program of comprehensive technical in-
spection of the dam and its appurtenances by an en-

gineer on a
years.

periodic basis of at least once every two

7) - Develop an emergency action plan outlining action to

be taken to

minimize the downstream effects of an emer-

gency, together with an effective warning system.

b. Complete Within 18 Months

The following remedial work should be completed by the
Owner. A qualified, registered professional engineer should design
and observe the construction of the remedial work.

1) Appropriate

modifications as a result of the stability

investigation of the embankment.

2) - Appropriate
the seepage

3) Appropriate
the cracked
wall at the

modifications as a result of investigating
at the downstream toe of the dam.

modifications as a result of investigating
and displaced condition of the retaining
downstream toe of the dam.
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PHOTOGRAPHS
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PHOTOS NOT LOCATED

PHOTO 7B.- FILTER PLANT CONTROL BUILDING

PHOTO 8A - HANDWHEEL FOR BLOWOFF, IN TOP LEVEL OF
FILTER PLANT CONTROL BUILDING.

IPH(;TO 8B - VALVE ON BLOWOFF, IN BOTTOM OF FILTER
PLANT CONTROL BUILDING.

PHOTO 9A- END OF BLOWOFF, IN BOTTOM OF FILTER
] PLANT CONTROL BUILDING.

PHOTO IOA- OUTLET STRUCTURE AT DOWNSTREAM END
OF CULVERT FROM SPILLWAY.
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